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Study of agro-environmental geology system and its state evaluation
base on irformation entropy theory
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Abgtract :In order to research the occurring mechanism of every kind of agro-environment geological
problem in the Loess Plateau ,furthermore to make the relative countermeasure it is a great item necessary
to evaluate the system state of agro-environment geological in this area. By usng theoretical analyss and
case test ,the agro-environment geology system may be divided to two subsystems ,agro-geological environ-
ment and mankinds farming behavior. A given district s system condition may be expressed by taking de-
gree of mankindsfarming behavior to the key element of the agro-geological environment. In thispaper ,the
information entropy theory is used to embody the process ,therefore deduce a theoretical eval uation method
on a given areds agriculture water and s0il environment system state ,and the theory is confirmed by taking
Loess area of Shaanxi Province as an example.
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Table 1 Assessment indexes of agro-environment geological system of Loess part of Shaanxi Province

Belonging Index

Inner-types

Soil texture

1. Sandy soil ;2. Sandy earth;3. Earth il ;4. Qay earth;
5. Sit day earth;6. Earth clay ;7. Sandy-granular
earth;8. Sandy-granular clay earth;9. Sandy-gran-
ular earth clay

Soil nutrient
Material
component

1. MediunrN &high-P highly yield spring wheat
belt; 2. Low-N &high-P medium yield spring wheat
belt; 3. Low-N & medium phosphorus lower yield
spring wheat belt; 1. Low-N & lowP lower yield
spring wheat belt; 2. Low-N & mediunrP lower yield
winter wheat belt; 1. MediunrN & medium-P lower
yield winter wheat belt; 2. MediumrN &high-P me-
dium yield winter wheat belt; 1. High-N &high-P
highly yield winter wheat belt; 2. Medium-N
&high-P highly yield winter wheat belt; . Mediunr
N &high-P lower yield winter wheat belt

/ mm
Annual precipitation

1. <350;2.350 400;3.400 450;4.450 500;5.500 700;6.550 600;
7.600 700;8.700 800;9.800 900;10. >900

/
(10*m3 - km~2)
Groundwater recharge ratio

1.<1;2.1 2.5;3.2.5 5;4.5 10;5.10 15 ;6.15 20;7.20 25;8. >25

L andscape type

Geological
structure

(1) - Erosion-transport loess dune; (2)

Flow-cut loess resdue plain; (3) - Erosion-transport
loess bed-rock dune; (4) - Eroson-transport loess
bed-rock hill ; (5) - Eroson-deposition loess step plain;

(6) - Eroson-transport lump hill ; (7) Al-
luvial-lake plain; (8) Wind deposition wave dune; (9)

Sand-cover loess hill ; (10) - Eroson-depostion loess sad
de;(11) River terrace; (12) Alluvial fan

/'m
Groundwater depth

1. <10;2.10 50;3. >50;4. Uneven depth

Sil pH

1.6.6 7.5;2.4.5 5.5;3.5.6 6.5;4.6.6 7.5;5.7.6 8.5;6.8.6 9.0;
7.>9.0

Ceo-structure

Erdos geo-shield anticline; Erdos
geoshield edgefold; Wehe trench; Yuxi crack fold;
North Qingling Calitong fold belt ;
North Qilian Calitong fold belt

Dynamic

h Geo-stress belt
action

Northern weak stress belt ; Weihe trench
medium stress belt ; Yuxi- Huashan crack lump strong
stress belt ; North Qinling medium stress belt

Sop stress belt

Desert area adong the Great Wall ;
Medium-small loess dide distract ; Mediunrlarge loess
dide distract ; Earth-rock dide distract in mountain area

3.4
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Table 2 Weight of respective typesin every factor of agro-environment geological system of test area
Soil Soil Annual L andscape Ground
texture nutrient predipitation Rercalhia;ge type water depth Sil pH CGeo-structure  Geo-stress belt S]opbeslttress

Types Weight Types Weight Types Weight Types Weight Types Weight Types Weight Types Weight Types Weight Types Weight Types Weight

1 00377 1 01403 1 00445 1 0.0383 (1) 0.0524 1 0.2797 1 0.0850 0.156 7 0.4203 0.292 2
2 00654 2 0.0452 2 0.0445 2 0.0606 (2) 0.0884 2 0.4704 2 0.0885 0.065 3 0.2685 0.4133
3 03322 3 0.0487 3 0.0723 3 0.1035 (3) 0.0416 3 0.1358 3 0.1699 0.358 8 0.1213 0.186 7
4 01228 1 0.0452 4 0.0428 4 0.0606 (4 0.0416 4 0.1141 4 0.3131 0.2261 0.1899 0.107 8
5 0.128 » 00589 5 0.0723 5 0.1035 (5 0.1153 5 0.1700 0.076 8
6 0.0655 1 0.0706 6 0.0723 6 0.1767 (6) 0.0346 6 0.0885 0.116 3
7 00654 o 0.1687 7 0.1252 7 0.1767 (7) 0.1687 7 0.0850
8 0.1228 1 0.2238 8 0.1252 8 0.2801 (8) 0.0190
9 00654 2 0.1347 9 0.1976 (99 0.0245
0.0639 10 0.2033 (10) 0.0804
(11) 0.2161
(12) 0.1175
3.5 , 3
3.5.1 (1) (3)
2 4) H;i (S iim Hi (S) as , 4
3
Table 3 Calculation results of respective factors information entropy of agro-environmental geology of test area
Factor type
Material component Geological structure Dynamic action
District Ground-
. . oun
tei)ltlre nuffr)ilclant reAcin?tlgion Recharge Lar:dsceape water Soil pH strmre Geor Slope
preap ratio P depth P stress belt stress belt
Yulin 0.630 7 1.981 1.2495 1.294 3 1.4508 0.8676 0.7487 0 0 0.6729
Yan' an 0.487 2 1.094 6 1.242 3 0.090 5 0.9927 0.9746 0.4831 0.1263 0 0
Tongchuan 0.541 4 0.639 5 1.3475 1.0823 1.4041 0.656 2 0 1.0809 0.2351 0
Baoji 1.8630 0.9664 0.3423 1.456 9 1.6406 1.2832 0.7950 0.8052 0.9974 0.7648
Xianyang 0.8385 1.0373 1.0585 1.0410 1.2969 1.0668 0.4111 0.7453 0.6743 0.5571
Xi’ an 1.340 4 0.6568 1.6330 1.054 8 0.9454 0.9286 0.8410 0.2705 0.6610 0.2714
Weinan 1.064 0 0.390 7 1.163 3 1.3159 1.29050 1.1842 0.2375 0.4605 0.6804 0.7285
4
Table 4 Calculation results of boundary value of agro-environment geological systemin test area
Ground
EC;rSEy Soil texture Soil nutrient reAcin?tlgion Recharge Lar:dsceape water il pH Geo- Geo- Sope
predp ratio yp depth P structure stress belt stress belt
H; () tim 2.197 2 2.302 6 2.3026 2.079 4 2.4849 1.3863 1.9459 1.7918 1.3863 1.3863
Hi (9 ss 1.8523 2.1440 2.146 2 1.903 2 2.2507 1.2299 1.814 2 1.6199 1.2887 1.2781
3.5.2 , 5
A H;(9)im AH (s :
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5
Table 5 Calculation results of system entropy deviation of test area

isrcr ENORY o teure | S AT e Landmme (Gl gy o G Swe LG
ratio depth pH  structure belt belt deviation
A H(S)im 0.7129 0.5231  0.4574  0.3776  0.4161  0.3742 0.6152 1.0000 1.0000 0.5146 0.5991
Yulin A H(S)ss 0.6595 0.4878  0.4178  0.3199  0.3554  0.2946 0.5873 1.0000 1.0000 0.4735 0.5596
A H(S)lim 0.7783  0.5246 0.4605 0. 9565 0. 6005 0.2970 0.7517 0.9295 1.0000 1.0000 0.7299
Yan'an A H(S) ss 0.7370 0.4895 0.4212 0.9524 0.5589 0.2076 0.7337 0.9220 1.0000 1.0000 0.7022
Tong: A H(S)lim 0.7536 0.7223 0.4148 0.4795 0.4349 0.5267 1.0000 0.3968 0.8304 1.0000 0.6559
chuan A H(S)ss 0.7077 0.0702  0.3721  0.4313  0.3761  0.4665 1.0000 0.3327 0.8176 1.0000 O.6506
A H(S)im 0.5056 0.5803  0.8513  0.2994  0.3398 0.0743 0.5914 0.5506 0.2805 0.4483 0.4522
Baoji A H(9) ss 0.4135 0.5493 0.8405 0.2345 0.2711 - 0.0433 0.5618 0.5029 0.2260 0.4016 O0.3958
iam A H(S)im 0.6184 0.5495  0.5403  0.4994  0.4781  0.2305 0.7887 0.5840 0.5136 0.5981 0.5401
yang A H(S)ss 0.5473 0.5162  0.5068  0.4530  0.4238 0.1326 0.7734 0.5399 0.4768 0.5641 0.4934
A H(S)lim 0.3900 0.7148 0.2908 0.4927 0.6195 0.3302 0.5678 0.8490 0.5232 0.8042 0.5582
Xi’ an AH(Sss 0.2764 0.6973  0.2391  0.4458  0.5780  0.2450 0.5364 0.8330 0.4871 0.7877 0.5122
A H(S)iim 0.5157 0.8303  0.4948  0.3672  0.4789  0.1458 0.8779 0.7430 0.5092 0.4745 0.5437
Weinan A H(S)ss  0.4256  0.8178  0.4580  0.3086  0.4246  0.0372  0.8691 0.7157 0.4720 0.4300 0.4958
6 , (2000 6
) Table 6 Test result of grade accessement
, in Shaaxi Loess area
- A H(S as / .
District Crop land/ Population
A H(Sss=0.5 7 Baoji 0.395 8 3.112 8
, 3 , Xianyang 0.493 4 3.2327
Weinan 0.495 8 4,051 2
’ Xi’ an 0.512 2 2.244 3
: 3 Yulin 0.559 6 5.2375
, Tongchuan 0.620 6 5.374 9
Yan' an 0.702 2 5.631 4
: 3 4
:0.908 5( ) 0. 778 3(
), ,
: / :
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